Periodontitis is a chronic inflammatory disease causing destruction of supporting tissues of teeth. Even though the gramnegative anaerobes are essential for the initiation of periodontal destruction, multiple risk factors are essential for the progression of the disease. The genetic risk factor plays a significant role in the etiopathogenesis of periodontal disease. The innate immune mechanism is the first line of defense in screening and combating the invading periodontal pathogens. The genetic polymorphisms in the 3'UTR region of the innate immune signaling molecular factors like toll-like receptors, nod-like receptors and the polymorphisms in the epigenetic regulators of these factors like microRNA146a, apolipoproteinE might play an important role in the etiopathogenesis of periodontal destruction.
Introduction
Periodontitis is a chronic inflammatory disease of multifactorial etiology. In periodontitis there is loss of the supporting tissues of the teeth. Although the gram-negative anaerobes are essential for the initiation of the periodontal destruction, the course and propagation of the periodontal destruction is determined by multiple risk factors. 1 There are various risk factors for periodontal disease like smoking, diabetes mellitus, genetics and stress. Among these risk factors, the genetic factor plays a major role in determining the host susceptibility to periodontal disease. 2 The most common periodontal pathogens include Porphyromonas gingivalis, Aggregatibacter actinomycetemcomitans, Tannerella forsythia, Treponema denticola. The main virulence factors of gram-negative periodontal pathogens like P. gingivalis, A. actinomycetemcomitans are lipopolysacharides (LPS). These pathogen associated molecular patterns (PAMPs) like LPS are screened by certain conserved pattern recognition receptors (PRR) on various cells. The main PRRs are toll-like receptors (TLRs). 3 Among the various toll-like receptors, TLR4 plays a major role in detecting the gram negative anaerobes. Generally the TLR4 present on the cell surface screens for the LPS and it sends signals intracellularly either through myeloid differentiation factor (MyD88) dependent or MyD88 independent pathway. The MyD88 dependent pathway transmits the signal through Tumour necrosis factor Receptor Associated Factor6 (TRAF6), interleukin 1 receptor associated kinases (IRAK1) and finally leading to the stimulation of nuclear factor kappa B (NFkβ). The transcription factor (NF-kβ) enters the nucleus and activates the transcription of many proinflammatory cytokine genes. 4 Similar to the toll-like receptors, the intracellular danger signals like danger associated molecular patterns (DAMPs) and intracellular pathogen associated components are screened by the inflammasomes called nod-like receptors (NLRs). 5 The inflammasomes are multiprotein complexes that activates caspase 1and in turn helps in the maturation of the pro interleukin 1 β (IL-1β). Four inflammasomes have been identified so far: NLRP1, NLRP3, NLRC4 and AIM2. Among these NLRs, NLRP3 plays a significant role in inflammation. 6 This innate immune signaling mechanism ultimately leads to the secretion of proinflammatory cytokines, which in turn regulates the immune response to periodontal destruction. These signaling mechanisms are finely regulated by small non coding nucleotides known as micro RNAs (miRNA). 7 The microRNAs are 20-23 nucleotides in length which post transcriptionaly regulates the genes. There are more than 2500 microRNAs have been identified so far. Among the various microRNAs, the microRNA146a has a significant role in the innate immune mechanism and it negatively regulates the TLR signaling pathway. 8 This miR146a are in turn regulated by apoliprotein E (apoE) as shown in Figure 1 . 
Toll-like receptors
The human TLRs comprises of ten related proteins. The gene for TLR4 is located on the long arm of the chromosome 9 (9q33.1). The gene of TLR4 has 13317 nucleotide bases and it consists of four exons. 9 The TLR4 screens for the gram-negative anaerobes like Porphyromonas gingivalis, Tanerella forsythia, etc. In the case of microRNA146a, multiple components of proinflammatory signaling pathways (including TRAF6, IRAK1, IRAK2, MyD88, RelB.STAT1, CARD 10 and TLR4) have been identified as targets. 10 
Nod-like receptors
The main members of the nucleotide binding domain like receptor gene family includes the pyrin domain containing 1 family (NLRP1), pyrin domain containing 3 family (NLRP3), CARD domain containing 4 family (NLRC4). NLRP3 is a key molecule in the regulation of innate immune system. 6 It plays a vital role in the recognition of microbial products and intracellular danger components. Once the NLRP3 gets stimulated, it leads to the assembly of an adaptor protein, apoptosis associated speck like protein containing a carboxyl terminal caspase recruitment domain and the effector protein caspase-1. This cleaves the pro interleukin 1beta and interleukin 18 into their active mature forms. 5 The NLRP3 gene which is also known as CIAS1 provides instruction for the synthesis of a protein called cryopyrin. This gene is located on the long arm of chromosome 1 (1q44).
Micro RNA146a
The gene coding miRNA 146a is located on the chromosome 5q33.3 [Loc 285628]. The gene consists of two exons separated by approx 16 kb of genomic sequence with the mature miRNA146a situated in the second exon. miRNA146a promoter is found in the upstream 550bp and its LPS responsiveness is totally dependent on the NF-kβ binding sites. The mature miRNA146a has the following nucleotide sequence 5'-UGAGAACUGAAUUC-CAUGGGUU-3' (mature miRNA146a). miR146a plays a major role in the regulation of TLR4 signalling pathway. It negatively regulates the inflammatory pathway by feedback loop inhibition. The miR146a blocks the IRAK1, TRAF6 and also binds to the 3'UTR of TLR4. 10 
Apolipoprotein E
Apolipoprotein E (ApoE) gene is located on the long arm of the chromosome 19(19q13.2) . This gene consists of four exons and three introns. ApoE gene is polymorphic at two single nucleotides (rs429358 and rs7412), resulting in three different alleles (ε2, ε3 and ε4) and six APOE genotypes (ε2/ε2, ε2/ε3, ε2/ε4, ε3/ε3, ε3/ε4 and ε4/ε4). 11 The frequency of occurrence of the APOE alleles varies among different ethnic populations and the general frequency of ε2, ε3 and ε4 allele is 8.4 %, 77.9 % and 13.7 %, respectively. 12 Human apoE is a 34.2 kDa glycoprotein with 299 amino acid residues .The aminoacid residues at 112 and 158 are either cysteine or arginine which determines the three isoforms of apoE. The single amino acid differences among the three apoE isoforms alter the protein's structure and influence its lipid association and receptor binding. 13 ApoE is a major cholesterol carrier and plays an important role in maintaining lipid homeostasis. ApoE is produced by liver, brain, spleen, kidney, lung and muscle tissues. Hepatic parenchyma cells produce 2/3 to 3/4 of the apoE in plasma. 11 ApoE2 transports lipids less efficiently, and ε2 homozygosity is associated with an increased risk for type III hyperlipoproteinemia. ApoE selectively regulates TLR4-and TLR3-mediated signaling of IL-12 production and apoE may suppress the Th1 immune response by modulating IL-12 production. 14 The physiological properties of apoE, such as antioxidant, antiapoptotic, immunomodulatory and atheroprotective capacities are significantly influenced by apoE polymorphism. [14] [15] [16] 
Hypotheses
The receptors involved in the innate immune mechanisms like TLRs,NLRPs and the epigenetic regulators like micro RNAs, apoE might determine the course and progression of inflammatory pathway. Thus a new hypothesis can be framed that the genetic polymorphisms in the 3'UTR of the major innate immune receptors like TLR4, NLRP3 and the SNPs within the miR146a, apoE genes might be associated with the inflammatory disease like periodontitis.
There are contradictory results regarding the association of TLR4 gene polymorphisms with periodontitis in different ethnic populations. 17 But there are no studies correlating the link between 3'UTR gene polymorphisms of TLR4 with periodontitis. Because, the miRNAs generally binds to the 3'UTR of various mRNAs and regulate them by translational repression, mRNA cleavage or o n l y mRNA decay depending on the degree of complementarity of the specific target mRNA. The miR146a regulates the innate immune mechanism by targeting the signaling factors like TRAF6, IRAK1 and the PRRs like TLR4 gene. The partial complementarity required for the successful binding of miR146a with mRNAs of TRAF6, IRAK1, TLR4 might be altered when there is single nucleotide polymorphisms in the miR146a and 3'UTR of TLR4 gene. Some studies have found an association of miRNA146a gene polymorphism with periodontitis in southIndian and Iranian population. 18, 19 This microRNA146a is in turn regulated by the apolipoprotein E. ApoE regulates inflammation by suppressing the NF-kβ signaling. ApoE increases the expression of the transcription factor PU.1 and which in turn increases miRNA146a levels to suppress the NF-kβ signaling. Thus the genetic polymorphisms of ApoE might influence the inflammatory status of the periodontium. 14, 20, 21 
Conclusions
Thus the genetic changes/polymorphisms of the components of innate immune mechanisms like TLR4, NLRP3 and the epigenetic regulators of this pathway like miR146a and ApoE might play a vital role in the etiopathogenesis of the inflammatory diseasePeriodontitis. Further studies are required to confirm this hypothesis in different ethnic groups. 
